electrofocusing in ultrathin polyacrylamide gels (2) . Five different genes (pelA, pelB, peiC, pelD, and pelE) encoding the five pectate lyase isocnzymes have been cloned and localized at two different regions in the chromosomal map (11, 16) . In E. chrysanthemi the production of the pectate lyase enzymes is inducible by polygalacturonate and plant cell wall components (6, 7) . Recently the pelC gene, encoding the pectate lyase c isoenzyme, has been mutagenized by the insertion of Mu dII1734, a lac-fusing transposable element (3); the pe1C::lacZ hybrid gene is induced 37-fold by the ad4ition of polygalacturonate in the culture medium (8) . However, selection of pectate lyase regulatory mutants as polygalacturonate-independent j-galactosidase overproducers from the pelC::lacZ-harboring E. chrysanthemi strain has been unsuccessful.
In this report we describe a more successful strategy, consisting of (i) insertion mutagenesis of the pelB gene of E. chrysanthemi 3937 and (ii) the selection of secondary regulatory mutants that express other pectate lyase isoenzymes without induction by polygalacturonate.
The pelB gene was subcloned from the All transducing phage (11 (14a) . Resulting lysates were used to transduce the E. coli M8820Mu strain (3), and transductants were selected on L broth medium containing 50 jig of ampicillin per ml, 20 jig of chloramphenicol per ml, and 10 jig of kanamycin per ml. Of 25 transductants obtained in two independent experiments, 8 were tested for pectate lyase activity and found defective. Restriction analysis of plasmid DNA isolated from the clones lacking pectate lyase activity showed in all cases a Mu dIIPR3 insertion present in the same orientation and in the same approximate location within the 650-base-pair EcoRIHindIII fragment at 110 base pairs from theEcoRI site (Fig.   1, E2 ). The orientation of the 'nptI fragment in these plasmids showed that the pelB gene sequences were probably transcribed in the direction EcoRI site E2 toward the HindIII site (Fig. 1, pAD7) .
In E. chrysanthemi, the pelB gene could be mutagenized by use of Mu dIIPR3, as previously described for the pelC gene with Mu dII1734 (8) . Since plasmid pUC9 is unstable in E. chrysanthemi 3937 (8) pAD7 in this strain, the Mu dIIPR3 insertion in the pelB gene was substituted for the chromosomal allele by homologous recombination. E. chrysanthemi L10 (10) was transformed with pAD7, selecting for Cmr (20 ,ug/ml). All the transformants were also Apr; one of these was subcultured on chloramphenicol-containing medium, and an Aps segregant was isolated (strain AD8). To verify that the Mu dIIPR3-induced mutation was indeed introduced in the chromosomal pelB locus, pectate lyase activity in whole-cell extracts and culture supernatants was analyzed by electrofocusing (Fig. 2) . In strain AD8, PLb was absent (Fig. 2, lanes 5 and 11) 20 clones were studied for pectate lyase production in the absence of polygalacturonate. All of the mutant strains produced the same pectate lyase isoenzyme patterns (data not shown); one of these, AD81, was chosen for further studies. In AD81, intracellular and extracellular pectate lyase a, c, d, and e isoenzymes were detected without induction by polygalacturonate (Fig. 2,  lanes 3 and 9) . Under the same conditions, these activities were barely detectable in the parent strains L10 and AD8 (lanes 1, 2, 7, and 8). The constitutive pectate lyase level in strain AD81 supernatant (lane 3) was lower than the induced level in L10 or AD8 supernatant (lanes 4 and 5). However, in the presence of polygalacturonate, the pectate lyase levels in the supernatants were similar in strains AD8 and AD81 (lanes 5 and 6). In the induced strains L10, AD8, and AD81, pectate lyase activities in the supernatants (lanes 4, 5, and 6) were higher than or similar to those in cells (lanes 10, 11, and 12). The contrary was observed under noninduced conditions for strain AD81 (lanes 3 and 9). These results suggest that, for strain AD81, pectate lyase secretion was low under noninduced conditions and was efficient after induction by polygalacturonate. Since the secretion system was not constitutive in AD81, different regula,ory pathways may have existed for secretion and pectate lyase production.
A faint pectate lyase activity band could be seen in the patterns of strain AD81 intracellular isoenzymes (Fig. 2,  lanes 9 and 12) 4 points to the PLb. Supernatants and whole-cell extracts were analyzed by electrofocusing as described by Bertheau et al. (2) . The pectate lyase isoenzymes were analyzed in 15 ,ul of culture supernatants and in 15 i.l of whole-cell extracts of stationary-phase cultures. Whole-cell extracts were prepared as follows: 1.5-ml portions of the cultures were centrifuged, and the pellets were suspended at 4°C in 0.1 ml of a solution containing 50 mM Tris hydrochloride (pH 8), 50 mM glucose, 10 mM EDTA, and 2 ,ug of lysozyme per ml.
isoenzymes are at different locations and all were constitutively expressed in the absence of the inducer. This is the first report of pleiotropic constitutive mutants that indicates at least one common regulatory gene for expression of pel genes in E. chrysanthemi.
